Co»j CoeeTCKNx 

COMIfaAMCTNMeCNMI 

Pecny6nNK 




do 4t«ur ftirfpcrtitri 



(72) Aaiopu 

M306peTeNNd 



O n M C A H M E| ,899850 
M306PETEHH* 

K ABtOPCKOMY CBMflETSJlfcCTey 



(61 > ZlonaiHiiTe-ribHoe k <jbt. cbiu-bv — 

^S2)3MMm,|7.b&79' (21) 2809152/22-03 

c npHcoejHHeiiiicM 3ajhbki. M — 

(23) npiiopiiTOT — 

OnydiMKOBaiio 23.01.82. Bm.i.-KTciib A&3 
ilflTa onydiMKOBaiuifl oiiitcamm 28.02.82 



(5DMK-7. 3 

H 21 B 33700 



<53> y&K 622.248. 
. I3f08a.fi) 



B. H. KpbUOB, A. H. OypM^iioo ii C <J>. ricrpon 



;(7l ) 3anBMTe.il> 



BcccoxhhuA ifayMHO-HccieaoaaTC.ibCKHfi luicriirvr 
no KpeaieHHio ckbbmmh w 6v|mibum pacTBopav 



<*l) yCTPORCTBO RJW yCTAHOBKH PACIlIHPREMOrc) 
XBOCTOBMKA B CKBA/KHHK 



I 

H3o6pemiHe othochtch k KptiueHHio ckbb- 

WHH M npeaHdiHBHCHO K HCnO.1b3OA0llHIO npw 
H50.1HUHH npoHHiiaeMNX rviftcroB b nco6ca- 
xceHHux ckbb^khhbx m pcMoirre oGcajiHbix ko- 

•lOHH. 

M3BeCTHO VCTpOftCTBO X1B yCTBHOBKM pac- 

UJHpfteMOro xboctobmkb b cKBa*MHe. biciicwbio* 5 
we* 3aKpen.ieHHy» aepxxeA nacTbio hb Tpy- 
6ax xib cn>CK«t ycipoficraa 8 CK&aMHHy no- 
-ivso uiTBHry c nopiuncx a nxttHeft sac™ h 
oxBBTbiBajouiHA nopuieHb iimHtfAp c pacinxpH- 
tcvicm. ycT3H0B.iCHHbiM Ha una fire c Roaxoac- 
MOCTb» nep«McmeHM« 10 

B *to* ycrpoficTB* xboctobhk pasMemew 
Haa lUf^iHHapoM c pacuikpHTcicx, hto b bbb- 

pttHKUX CHTyaUHflX MO MCI OCJtO*HHTb 4KXBX- 

juokio aaapHfi M3oa octbb<ich hh b cKsawttee 
MaCCHBKOtO iiH,iMiupa. fJ 

Hau6aiee &ik3Khn k npejinaraeMony no 
TexKHvecicoft cvuihocth h AocrxraeMOMy pe- 
3y-nbTaty Habere* ycTpoftcTeo jutn ycTaHOBKH 

pacUJHp»CM0ro XBOCTOBMKa B CKB3/KMMe» BI^IO- 

sa»mec npncoe-iMHeMHuft k kciohhc rpy6 on- 20 
a map h pa3MCUiCH«ufi a ero hcuioctm nopmeHb 

CO CUTOKOM B B*pXH*H N3CTK H pacUJHpffTeJICM 

co urraKrofl — a HkacHeA sactn [2J 



He.lOCTaTKOM H^BCCTHOrO ycrpoflcTBii BB- 

.1HCTCW C.IOWHOCTb TCXKOJIOrHH *3Kpen.1CHHfl 
XBOCTOBMKa. MTO CBH3»HO C H«>6xO4HM0CrblO 

coijiaHMf) o Tpyrtax M3CwTOHHoro aaBJietiHR 
(120-150 nrc/CM 2 ) a-iR pacuiHpeHHH xbocto- 
BtiKa, «ito noBfcimacT onacHoctb pa6oT h Tpe- 
6yer Hcnaib30BaH«c HaaeMHoro hctomhhkb jiaa- 
jichm» (ueM«fHTKpci80Miioro arperaia koh 6ypo- 
ooro Hacoca). 

Llcib H3o6peTCHH« — ynpomeHHC rexHaio- 

™H 3^KpCfWe«Hft XBOCTOBHKa. 

3tb ucjib jocTwrat-rc* t«m, mto u^ihnap 
BblnOrlHeH C K£Ha,1dMM iw« coo6iacHH« noA- 
nopujHeBoA no-iocTM c 33Tpy6HUM npocrpaH- 
ctbom, a RopmeHb CHa6^cH # McxaBH3M0M Ann 
ipRKcauKK ero a uiUHHape. aunaiHeHHOM B bm- 
ne noiinpy)KMHeMHoro b oceaoM Hanpa&ieKHH 
uiTOKa c paana-ibKo riOABHHOihiMH uiapaMM. 
pa3MetaeNHbi.MH a Ko^buesux npoTOMKax nopui- 

Ha HepTe*e H3o6pa^eH o^uihm bhji ycTpoA- 

CTB3 8 pa3 P fc3C licpe.a 1I3MB.10M 33Kpen^eHH5I 
XBOCTOOHKn. r 

^^ C O P0 ^ TB ° WW » IMI *T UHJIMMap I C K3H3- 

mrnli V M llf, P u, ! HI L 4 c no^npy^MHeHMMM 
UJTOK0M 5. UlTaHlOM 6 h pacniHpMTC^M 7. 
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^jUjHJHHjp I B HH/fcHCH HiKTIC BNIIO.IMCM C KOVlb- 
" flpOTOMKOM 8 Ha BMVTpCHHCfl IIOBcpXHOC- 
^ IK^Ilieil^;MSIfCT pa.lM3.lUHO noaBM^Hue 

^?^> y ,Wpl*«ep uiapu 9. laaMMOAeftcr. 
m ^^w^^ibft nporoMKoft 8 luviiiiups I 
o^^%UnbiiiieHHht\i c KaibutBoft.Ka* 
Jikoh.510 w BbicrynoM II. Kbhh.1 3 BtinaiReH 
JiHic.ce^Lia 12,- a paciwiipiiTc.ib 7 cHataeH 

^\<^ay s UHJHfupo>i I H pactuHDHraicM 7 

' jk^H^BOCrOBHK 14. HoiHUHH 15 o6o3Ha- 

.^^ ^pacw Baevwfl 0 Tpy6w rpy* xia paccJ>HK- 
^i&UHH ropu/Hfl 4 co inraHroft B'm pacuiKpHTC- 
j.'tjlxn otoerqeMHH jbh^chhh b nopuiHe 
.^^UiTOK 5 BbtnaiwcM c K*Ha.iaMit 16; 

WTOKa 5 h nopuiMfl 4 

S^^fciyCMVTpCHhl yCUOTHHTC.IbHbtC &ie*CJITbl 17. 

^^BaanopuiHeBaji nanocib 18 uu.iiiMjpa I co- 
vfO(^<S6meHZ c fpy6KbiM. .1 noanopwHeaa* naiocrb 
^ : oV ;J9'.sepei Katia.ifai 3 m 2 - c 3aTpy6HWM npo- 
V crpaHCTBOM. 

'$$ x . : 'l:.'- f- -ycrpoAcTBo padoraer c.ie.iyiouiHM o6pa- 

y.o^>;:- B nopiutHb 4 ftiauHBaior ujtok S h $mk- 
^V'/'.CMpvwT ero uiapaMM 9 8 hm*hcm no.io*eMHH. 

iv^l;ji6 coBMeuieBHH uiapoa 9 c KUbueaot ita»a» 
^^,>8^^rtMij pwmeHHH nojnpy^cifceHMMft 

JuTOK 5 CBOHM BblCTVnOV II B U J 2 M BWT Uia- 
pbJ 9 B K0.1b!lCB>K>'fCaiiaBK\ 8 H rtM C8HMM 
fiOpu^Hh 4 i*nKC«pyorc« nrwocMTc-ibKO ukjimha- 
pa 1 ripii cnji-fcif vvTp*;»iCTBa a cKBa*MKy Tpy- 
6u hc 3a:io.:M8!i>T AM.iKocibK> H.1H lanav 
Mfljrj? wthwkw. B. pci\.ii»T:ir«* >roro aaaieHMc 
8 noAncp^iirBo^ uo.ioVrn 19 pacTrT M paBNO 
nupocTd'KHecvjuY .luajcHHto larpvtixoro 
craiOa ^m^koctm. llpn .vx'thkvhkm riyOHMM 

.VCTBHOBKH V HOOT OHM ka B Tp>Obl cOpaCMMtOT 

rpys lo, K<»v.?t*H &.iiitt.iirn;ii*T mtok 5 8 nop- 
uieHt. 4 Up.- Ko.iburHan taMaBica 10 

wroKi voHMc:..a«Tca <J>;wcaTopa*M 9. bta*- 
KhBaeyNVK ;:^.:HHjr-oM t * m>piu<>Hb 4, flocie 
<4cro nopiueHb 4 .irMcTBittw paanocrM A8B- 
.ttkhh n nfORopLiwa<ji« 19 M Ha.inopiUHeaoft 16 
iiai<H'7n\ uM.?HHJ.pa I .utMttrTca ntwpx c npo- 
rcrMBaHMfM pac:*JMpHT«OM 7 -lepci xboctobhk 
14. MopuoHL 4 cr, !:jr;siiroA *i h pacuHpHU* 



„1i»M 7 ABllttYTCfl AO T?X «op. f?0K3 K/ianaH |3 

ne cajiei o coaao 12 Kana/ta 3. 9thm Aocma- 
ctcr HaneMhoe^ pa3o6tiieHHr Tpy6Mord vh aa- 
Tpyfinofo npocrpawcTBa ; «a afiyHdA no8p€>KAe- 

HHH ytM0TMMT&bitJX>ntMCHT0B:l7^ 

jiiHapo» I . k nopuiKCM 4; u MeiB^^b^miieS^l! 
1 h iutoxom S. Ha stom 3aK3 hwh flaexcn pacurH : 
pciiHe xBocTOBHKa 14 c ynopOM cro^.iuuiHqip 
I h yrrpoAcTBoTnojiHHMaiOT Ha "cHaaMikHutc: 
npoTRrtiaaKHcM pacuiHpHre^n 7 fiepca ocTaB-: 
. ' uiy«c« MaCTb XBocroBHKa \^;P^^:^f!^ 

1f npca-IO^tHHOe yCTpoftCTBO /WH t yCTaHOBKK 

paciuifpneMbix xboctobhkob b cKaa)KHKax no> 
boliht 3a cqer ynpotueHHR rexKonorHH nyrcn 

HCIC1KWCHMR HCn<WK30BaHH» Ha3e*HblX HCTOH- 

hhkob aaweHKJi. HanpMMep utMeHTHpoBO<jHux 
arperarua. h noauuieHHa ypOBHn TexHHKM 6e- 
t5 aonacHocTM pa6or Ha yctve noaucHTb 5<t>4>cK- 

THBHOCTb HKXasmHH CKB3/KHH. 



&opMyM usoOpereHux 



1. yCTpoACTaO OHH y CT3 HOBKH paCUiHpHBMO- 

to xaocTOBHKa 8 cKBa^Htic. BiciiOHajomee npB- 
coeaifKeHHUft k KoaoiiHe TpyG man nap u pa3- 
MetttCHMbifi b ero oojiocth nopmenb co uttohom 
8 tepxMefi HaciH u pacawprrcjieti co piTaH-> 
js rofi — a HHWHeH «cacTH. orAUHwou^eecn reu. 
wto, c ue^bio ynpouieHHa TexHtooniH aaKpen- 

.1CHH8 X80CT08MKa. UH«l|fMjp BbinO.lHOH C K8- 
Ha.tdMU X1H COOGUICMHH flO.KlOpiUHCRoA IIO-IOC- 
TH C 33Tpy6HblM npf>CTpai!CTBOV. a uopmewb 
CHaO^CK MOXaftMWOX X1H 4>HKCailHH flOB l|H- 

jKHjpe. 

2. ycrpOMCTBo no n I, urjmwomeecx T«t. 

NTO MCXaHMIM $HKCat|P>* nopuiHfl BbirlOJIHeH 8 

BMjitf no.2Jipyx<£KCHHoro h ocewoM Hanpaa.ieHHH 
turuKa c pa.iHa.ibKo luuaH^HbiHH mapa^M. 
$i p-'CiMCUUMH^v^ a KuLibuesux nporoMKax nDpui- 

l(H H IIH.fl«H.lpa. 

rkTOSHHKM Kll^pMaUHH. 
IipHIIHTbMr BO HHMM3HMC npH >KCnepTH3e 

llaTCMT CUIA .V 3179168. 166-14. 
ofiv6.iHK. 1965. 

2. -Oil Wetrk*. t 17. .\V II. c 23-32 
(npor.iTHlli. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf7cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 




899850 



4 

7 moves until valve 13 is seated in seat 1 2 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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